Astrocytes are capable of regulated release of messenger molecules. Astrocytes cultured from new born rodent brain express a variety of classical presynaptic proteins. We investigated the question whether the capability to express synaptic proteins in culture was a feature only of immature astrocytes, and whether these proteins were also expressed by astrocytes in situ. Experiments were performed with transgenic mice expressing the enhanced green fluorescent protein under the control of the human glial fibrillary acidic protein promoter. Using double fluorescence and astrocytes cultured from 1 to 16 day-old animals we show that the astrocytic expression of synaptic proteins in culture is invariant of the age of donor animals. Culturing can induce the astrocytic expression of specific synaptic proteins such as SV2, synaptophysin and SNAP-25. Astrocytes in brain sections of 1-16 day-old animals revealed a punctuate immunofluorescence for secretory carrier membrane protein (SCAMP), SNAP-23, synaptobrevin II, and cellubrevin, to a minor extent for SNAP-25 and synaptophysin, and none for SV2. Our results demonstrate that cultured astrocytes express synaptic proteins not present in situ. Nevertheless, astrocytic organelles in situ are equipped with molecules that could be involved in regulated exocytosis of messenger substances.
Introduction
Astrocytes take an active part in information processing within the nervous system, acting as receptive as well as signaling elements. They directly respond to synaptically released messengers and communicate, via signaling substances, with neurons in a reciprocal manner (Araque et al., 2001; Haydon et al., 2001; Pasti et al., 1997; Vesce et al., 1999) . Even more, spontaneous astrocytic Ca 2+ -oscillations in situ can drive NMDA-receptor-mediated neuronal excitation (Parri et al., 2001 ). These observations point to unexpected functional similarities between astrocytes and nerve cells.
Earlier evidence had suggested that low molecular weight messengers such as glutamate, aspartate or taurine are released from cultured astrocytes exclusively by * Corresponding author. (Bezzi et al., 1998; Parpura et al., 1994; Pasti et al., 2001) , ATP (Bal-Price et al., 2002; Coco et al., 2003) , of the secretory granule protein secretogranin II (Calegari et al., 1999) , and of atrial natriuretic peptide (Krzan et al., 2003) were found to depend on an increase in intracellular Ca 2+ concentrations. Furthermore, prolonged incubation of astrocytes with the botulinum neurotoxins A, C 1 and B, or with tetanus toxin (which cleave the SNARE proteins SNAP-25, syntaxin I, and synaptobrevin II/cellubrevin, respectively) resulted in attenuated receptor-evoked glutamate release (Araque et al., 2000; Jeftinija et al., 1997; Pasti et al., 2001 ). These observations imply that astrocytes contain vesicular storage compartments and employ molecular mechanisms of release resembling exocytosis in nerve cells.
